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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 



Listing of Claims : 

1 . (Canceled) 



2. (Currently Amended) s , 

x \ -.;;■;;■■,:/■ nansforroer, comprising: 

a first opticas v t'^vnuk ^^'g. ' n^i v >. . ^ ^ 

t;,;,;li\ :< v. hole surfac e of the first core, the first core h;v ^ ; . . ,• : _i..:..L..AU:i..AU..;:.lL: 

Ui4 sly 5=s ; -l um having an axis; 

•L.^> !i ^ ^P^:*-;' \^0;.U:i-.io P::\.^; ;: ^ v.io ; :i ■ ■ ••:.<.;:•:<; Mr, 

- " - extension of the first cladding, •wherein a center of th o ^' ^ ... 

^ ^ - ■ o are positioned substantially on a co mmon .-ai> j \ 

i'L.lLAi.b.:A. ! .s.'. ' - dojUretwerajh^^^^ . - ^ s 

= ■-',;.="'; ; : ■ -. - ■ ■ o : ■ sj ofi of the first core whose width becomes gradua lb 

. \y <V . , - ! - d.i^*iU5;idJli»l^iidl^ wherein each of the first optical waveguide and 

the second optical waveguide is channel-type. 

3. (Canceled) 

4. (Currently Amended) 44;' ---v.|v^.^-...^^ 

; : i}h:±:-i}-:i: -J:^.;::j\L:Jk-:./:l:::LJ.'::* '.!.'::' L..: \X :.'/. :.-:.J-:.::A.:l..A:;:l.i:L:. : . .>.:..: 
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second .co K.;. ! n .s : .tensio.ri...o£.tb d...J... : J:AJ. ; .A :• A..A.A...O..A 

• : ansij on ■■ ■■ ■ ; ■ : He ; *r : . on; on k -■ cj id ■■ : i U3 jsij on 

^•al^il. J^lAiAli.. J -JA^::.: j.S/.:. : .... : :A: ; : ' L^.SlL^^LS^L^d ' .J::; . .V A-LOtA.-./:..^ j AA AAeAAA-rL.A^.JA 

extends to ward the second optical wa\ s , wherein the first cladding has at least a lower 
cladding positioned under the first core and an upper cladding positioned above the first core. 

5. (Previously Presented) The spot-size transformer in accordance with 
claim 4, wherein a bottom of the first core is in contact with the lower cladding and a top surface 
and both sides of the first core are in contact with the upper cladding. 

6. (Previously Presented) The spot-size transformer in accordance with 
claim 5, wherein an end face of the second core is substantially rectangular. 

7. (Currently Amended) The spot - size transformer in accordance with, claim 
; - - v e ^ e <•:< comprising: 

a__j|rejLoB^^ s ■ ■ J a : ^ o ....... s*.y : ' i < o; 

• :,;;C • . ho . O: of A C 0 CO} : A C i CO : o : C .• ; y.io «j , an . . .-. 

a..Alcce:nd..oni;caI..w 

-.. • :• CO . ■ : ■ I -l ll l- O. ■ ; : ./ ■} i : vWV . ' A ; 



e.o.:A.oo....oAA-.A.o...L:..o..-:.CA..o..AA.cA:A A.oo^A.CA:.'cA- wherein a section with the first cladding and a part 

constituting the second core that is an extension thereof substantially perpendicular to the axis of 
the first core are rectangular. 
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8. (Previously Presented) The spot-size transformer in accordance with 
claim 2, wherein a section with the first cladding and a part constituting the second core that is 
an extension thereof substantially perpendicular to the axis of the first core are rectangular. 

9. (Currently Amended) * ^ x x - 

u- isformer, con-.)- 

a first optica j waveguid e ki\ = i ; ^. a rjr_a core ;uv ; j a r«w dndd mg covering 

.:..iL.:.*:.L.-.:i..: • .-;.! L.: L: ^ e ^ e 1 - ^ ^sLLD..:ili> 

;=m cladding having an axis; 

K-:. ^ ■ • ••; ■■ ■ ■ ■ ■ : : •:• ;x eo:e ; 

^v- >nd core are positioned substantially o n a common ^ i -. -. ; - i 

:v • Tv^ 0.': ;he :•. p';e :. ■■■ :\ : // . •. ; he ^ ;,; ' ■ 

rcgioi: h;- v j:-. >u of the first core whose width become- . . v i ,\ n-wa: J 

ilv s. eosij opts-, al ^^e->!kle, wherein a section with the first cladding and a part constituting 
the second core that is an extension thereof substantially perpendicular to the axis of the first 
core are rectangular. 

10. (Previously Presented) The spot-size transformer in accordance with 
claim 4, wherein a section with the first cladding and a part constituting the second core that is 
an extension thereof substantially perpendicular to the axis of the first core are rectangular. 

11. (Previously Presented) The spot-size transformer in accordance with 
claim 5, wherein a section with the first cladding and a part constituting the second core that is 
an extension thereof substantially perpendicular to the axis of the first core are rectangular. 

12. (Previously Presented) The spot-size transformer in accordance with 
claim 6, wherein a section with the first cladding and a part constituting the second core that is 
an extension thereof substantially perpendicular to the axis of the first core are rectangular. 
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13. (Previously Presented) The spot-size transformer in accordance with 
claim 12, wherein the first core has a shape obtained by omitting the extension of the first core 
whose width becomes gradually narrower. 

14. (Original) The spot-size transformer in accordance with claim 13, 
wherein the second cladding is formed of a ladder silicone. 

15. (Original) The spot-size transformer in accordance with claim 13, 
wherein the second cladding is formed of a silica glass. 

16. (Original) The spot-size transformer in accordance with claim 15, 
wherein the second cladding is formed using a thin film process selected from a group consisting 
of a CVD process, a sputtering process, a vacuum deposition process, a FHD process and a sol- 
gel process. 

17. (Previously Presented) A spot-size transformer, comprising: 

a first optical waveguide having a first core and a first cladding covering the first 

core; 

a second optical waveguide having a second core and a second cladding covering 
the second core, wherein a center of the first core and a center of the second core are positioned 
substantially on a common axis; and 

a transition waveguide which is positioned between the first and the second 
optical waveguides; 

wherein a light propagated into the first optical waveguide has a first optical field 

distribution; 

wherein a light propagated into the second optical waveguide has a second optical 
field distribution; 



-5- 



Application No. 10/678,981 

Reply to Office Action dated May 3, 2006 

wherein the transition waveguide changes from the first optical field to the second 
optical field gradually or changes from the second optical field to the first optical field gradually; 
and 

wherein the second core covers the first core at least in a part corresponding to the 
transition waveguide and includes a region where a refractive index is changed by irradiating 
energy beam. 

18. (Previously Presented) The spot-size transformer in accordance with 
claim 17, wherein a width of the part of the first core that corresponds to the transition 
waveguide becomes gradually narrower as it goes toward the second optical waveguide. 

19. (Previously Presented) The spot-size transformer in accordance with 
claim 18, wherein a part of at least the first cladding is provided as an extension of the second 
core. 

20. (Previously Presented) The spot-size transformer in accordance with 
claim 19, wherein the second cladding has a first part which comprises substantially non-doped 
silica glass and a second part which comprises silica glass containing at least germanium (Ge). 

21. (Previously Presented) The spot-size transformer in accordance with 
claim 20, wherein the second part further contains a first element which reduces refractive index. 

22. (Previously Presented) The spot-size transformer in accordance with 
claim 21, wherein refractive indexes of the first part and the second part are substantially equal. 

23. (Previously Presented) The spot-size transformer in accordance with 
claim 22, wherein the first core comprises a material in which at least germanium (Ge), a first 
element and a second element which raise its refractive index are contained in silica glass. 
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24. (Previously Presented) The spot-size transformer in accordance with 
claim 23, wherein the first element is boron (B) and the second element is phosphorus (P). 

25. (Previously Presented) The spot-size transformer in accordance with 
claim 24, wherein the first optical waveguide and the second optical waveguide are channel- 
type. 

26-38. (Canceled) 

39. (Previously Presented) A spot-size transformer, comprising: 

a first optical waveguide having a first core and a first cladding covering the first 

core; 

a second optical waveguide having a second core and a second cladding covering 
the second core, a part of at least the first cladding is provided as an extension of the second 
core, wherein a center of the first core and a center of the second core are positioned 
substantially on a common axis; and 

a transition waveguide which is positioned between the first and the second 
optical waveguides, the transition waveguide having an extension of the first core whose width 
becomes gradually narrower as it extends toward the second optical waveguide; 

wherein a light propagated into the first waveguide has a first optical field 

distribution; 

wherein a light propagated into the second waveguide has a second optical field 

distribution; 

wherein the transition waveguide changes from the first optical field to the second 
optical field gradually or changes from the second optical field to the first optical field gradually; 
and 

wherein the second core covers the first core at least in a part corresponding to the 
transition waveguide and includes a region where a refractive index is changed by irradiating 
energy beam. 
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